Abstract -One of the techniques to achieve the different challenges in wireless communication systems is MIMO systems which ensure a wide coverage, high throughput and reliable services by enabling spatial dimension and by considering multiple numbers of transmitter and receiver antennas. In this article, the performance of ML and MMSE equalizers has been compared in terms of BER in Frequency selective and flat fading channels. The performance of MMSE is worst in frequency selective channel as compared to others. It has been concluded that the performance of ML is better among these two equalizers, specifically in case of Binary Phase shift Keying.
INTRODUCTION
MIMO offers significant increases in data throughput and link range without additional bandwidth or transmit power because of the features of MIMO systems [5] . Communication in wireless channels is impaired predominantly by multipath fading. The Symbol mapper mapped the interleaved codeword's to data symbols and then these data symbols are applied as input to the Space Time-encoder which are again mapped to transmit antennas by space-time pre-coding block and are received at the antenna array by passing through the channel.
II. MIMO SYSTEM MODEL
By considering a MIMO system with a transmit array of M T antennas and a receive array of M R antennas [11] , we can represent the MIMO channel [13] at a given time instant as a matrix.
III. MIMO CHANNEL
By considering an extreme condition where all antenna elements at the transmitter are collocated and likewise at the receiver, the de-correlation between the channel elements will increase with antenna spacing. In the presence of an LOS component between the transmitter and the receiver, the MIMO channel may be modeled as the sum of a fixed component and a fading component.
So the appropriate knowledge of the channel is required.
IV. EQUALIZATION TECHNIQUES

A. Minimum mean square error (MMSE)
The MMSE detector is the optimal detection that seeks to balance between cancelation of the interference and reduction of noise enhancement [13] .
B. Maximum Likelihood (ML)
Maximum likelihood detection [13] calculates the Euclidean distance between received signal vector and the product of all possible transmitted signal vectors with the given channel H, and finds the one with minimum distance.
V. SIMULATION AND RESULTS
Using MATLAB, the different simulation results are shown in the different graphs, which provide the comparison of the BER for different modulation techniques using different equalizers like MMSE and ML with Flat fading and frequency selective channels. In figure. 2 (a) we have observed that the BER performance of ML is better than previous discussed equalizers. It is also observed that the complexity of ML equalizer increases with as we go to BPSK to QPSK and with the BPSK modulation we get the best result in comparison to QPSK in Rayleigh Flat Fading Channel, So the order of performance in decreasing order is ML-BPSK > ML -QPSK. In case of Rican Flat Fading Channel, we analyze from Figure 2 c) that BER doesn't remain constant for a large SNR as in another case. We can conclude that ML equalizer provides us better result in frequency selective fading. At 50dB SNR, BER for BPSK is 0.0020 and BER for QPSK is 0.0120.Thus, BPSK provides better result in comparison to QPSK modulation.
VI. CONCLUSIONS
By applying the MMSE and ML equalizers to Rayleigh flat fading channel, Rician flat fading channel and Rayleigh Frequency Selective fading channel, the performance of ML is better but if we look at the complexity term, the complexity of ML decoder goes on increasing while moving to higher modulation schemes. When equalization is done through frequency selective fading channel, then the performance of MMSE is very poor. Simulation results shows that ML equalizer with BPSK gives better performance as compare to QPSK.
